Energy consumption in 1989 closely resembled that in 1988 although a modest increase of less than 2% was indicated by preliminary data. After steady increases for almost a decade, energy used in the transportation sector stabilized. Oil imports rose 57% over those in 1982 and constituted 41% of total supply. By year-end domestic crude oil production fell to 1964 levels. Coal production set records with the bulk of it dedicated to electrical production. Natural gas consumption remained near that of 1988; however imports from Canada played a larger role in supply. High rates of growth in electrical consumption associated with the last decade were not sustained in 1989. Nuclear power reactors contributed 19% to total supply, a percent that is expected to fall as new non-nuclear power sources come on line in response to anticipated continued growth in demand.
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. These data in many instances contain revisions of data published by the Department of Energy. 
DEMAND AND SUPPLY OF FOSSIL FUELS
While net oil use declined by a smzll amount, coal production reached record levels with the bulk of it going to electrical generation. Both oil and natural gas imports increased substantially. Net imports of petroleum reached 41% of total consumption as compared to 38% in 19881° (Figure 5 ).
The increase came largely from OPEC nations, which supplied 58% of imports as compared to 53% in 1988. Domestic crude oil production continued the decline which started in 1986, and by the end of 1989 it reached 1964 levels. In addition to declines in the lower 48 states, Alaskan production fell due to the closure of the Port of Valdez to all tanker traffic as a consequence of the 260,000 barrel oil spill from the tanker Exxon Valdez. Although masked by increases in production from smaller fields in the North Slope, Alaska, the super-giant Prudhoe Bay field began its long anticipated decline. All indicators of exploratory activity (number of rigs operating, seismic crews and well completions) were below 1988 levels despite the fact that the average refiner's acquisition price for a barrel of oil rose from $13.98 in 1988 to $19.51 in 1989.
Although natural gas consumption was close to 1988 levels, imports from Canada increased 6% and the pipeline companies were poised to increase the amounts substantially in the future.
Gas exports to the U.S., principally to California and the Midwest, account for about 39 percent of Canadian production: however growth in Canadian imports has been hampered by inadequate pipeline capacity. Efforts to increase Canadian imports centered on numerous licensing applications submitted to the Canadian National Energy Board, obtaining commitments from customers, obtaining approval for pipeline construction from the Federal Energy Regulatory Commission and finally financing the projects. Other planned pipelines will tap mid-continent and Rocky Mountain area gas. The two regions targeted for new gas supplies are the northeast U.S. and California.ll Imports into the northeast represent a turn from traditional heating and power generation fuels. Additional supplies for California, which already accounts for 10% of the U.S. demand for natural gas, is directed principally at the enhanced oil recovery market.
Historically, steam used in California's heavy oil fields has been raised with lease crude which is in the process of being replaced by natural gas. Additional uses anticipated are utility electrical generation, which in 1988 accounted for thirty percent of demand in the state,l* and the growing cogeneration market.
With the passage of the gas decontrol bill by both Houses of Congress in 1989 the last vestiges of well head price controls will end by January 1, 1993, or earlier if contracts expire or are renegotiated before then.I3
The first shipment of Algerian liquefied natural gas (LNG) reached Trunkline's Lake Charles, LA, terminal at year end.14 Panhandle Eastern Corp., parent of Trunkline LNG Co., plans to buy the LNG equivalent of up to 3.3 !rillion CF of natural gas over 20 years from Sonatrach, the Algerian national gas company. To put this amount into perspective, the U.S.
consumes about 19 trillion CF per year. The Lake Charles terminal was built in the late seventies and received shipments from Algeria until 1983 when purchases ceased because of adverse market conditions. The U.S. is second only to Australia as a source of coal to world markets. About ten percent of 1989 record U.S. production was exported; two-thirds of the exports were metallurgical coal, which went principally to Japan, Canada, Italy Belgium, Luxembourg and Brazil. These exports contributed approximately $4 billion to the U.S. balance of payments.'
U.S. ELECTRICAL SUPPLY AND DEMAND
The high growth rate in electrical consumption that has been recorded in the previous few years was not attained in 1989. There was a modest increase of less than 1% in electricity distributed to the various end-use sectors, which corresponds to an increase of approximately 3% in gross generation taking conversion and distribution losses into account.
Coal continues to be the principal fuel for power generation in the US. ( Figure 6) ; however due to a slightly larger hydroelectric contribution in 1989, its share of total generation fell about one percent. Canadian electricity sales to the U.S. were down due to a combination of increased Canadian domestic demand and low rain and snowfall effecting the capacity of the large Canadian hydroelectric projects which supply surplus electricity to the U.S.' 
NUCLEAR POWER
Although the nuclear contribution to electrical generation in the U.S. is low (19.1%, Table   2 ) in relation to that in many other countries, including Bulgaria, Czechoslovakia, Spain, Taiwan and S. Koreas, in terms of the number and size of the nuclear installations in the country, the U.S. has no peer. There were 110 operable nuclear plants at year-end, which is close to the number of plants in the USSR and France combined. The U.S. total represents 26% of the world's total and 30.9% of the world's net installed nuclear capacity.6
In 1989 two nuclear units (South Texas-2 and Vogtle-2) began commercial operation. Two Growing national concern about CO;! concentrations in the atmosphere and the predicted attendant global warming, has given heart to nuclear power advocates: however no utility has ventured to seriously consider a proposal to build a plant. The last orders placed for nuclear plants (2-Carroll County units of Commonwealth Edison Company) were cancelled in 1 9889.
Despite important revisions in Nuclear Regulatory Agency licensing regulations, the system continues to allow regulatory intervention in plants after they are built. Given the cost of building a nuclear plant, utilities refuse to commit funds without the certainty that the plant will operate once built. In view of the strong growth in electrical demand and the unlikelihood that there will be a nuclear revival in the next decade, in the next twenty years nuclear power's share of generation is likely to drop considerably from its current level of 19% in the U.S. The division between "useful" and "rejected" energy is arbitrary and depends on assumed efficiencies of conversion processes. In the residential and commercial end-use sectors, a 75 percent efficiency was assumed which is a weighted average between space heating at approximately 60 percent and electrical lighting and other electrical uses at about 90 percent.
Eighty percent efficiency was assumed in the industrial end-use sector and 25 percent in transportation. The latter percent corresponds to the approximate efficiency of the internal combustion engine.
There are some minor differences between total energy consumption shown here in the energy flow charts and the DOBEIA totals given in Table 1 . The industrial consumption total in Table 1 agrees with DOE'S industrial total. Both totals include natural gas lease and plant fuel and non-fuel ("non-energy") use, which are shown separately in the flow charts ( Review.
